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(57) ABSTRACT
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beverage. The system includes a base unit having a water
reservolr, a control system for heating liquid from the
reservolr, a cartridge arm having a water injector and a
cartridge holder, a pump and tubing system connecting the
water reservoir to the cartridge holder and used to move
water, and a container base positioned 1n an area adjacent the
base umit and below the cartridge holder. The cartridge
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dispense an individual cup of coflee or the like, and it 1s also
capable of brewing larger volumes of coflee using freshly
ground coflee beans. The heating element and related safety
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16 Claims, 24 Drawing Sheets

14

/lll




US 10,849,453 B2

Page 2
(51) Int. CL

A47J 31/057 (2006.01)

A47J 31/06 (2006.01)

(56) References Cited

U.S. PATENT DOCUMENTS

2012/0285334 Al* 11/2012 DeMiglio ........... A47131/0689
99/300
2013/0344205 Al1* 12/2013 Oh ...l A23F 5/262
426/232
2015/0201791 A1* 7/2015 Tinkler ................... A23F 5/262
426/431
2016/0176625 Al1* 6/2016 Brockman ......... B65D 85/8043
99/295
2016/0235242 Al1* 8/2016 McHugh ............. A47131/3623
2016/0338527 Al* 11/2016 Burrows ............... A47]31/465
2016/0353918 Al* 12/2016 Talon .................. A47131/4492
2017/0215632 Al1* 8/2017 Tinkler ................. A47]1 31/407
2017/0273501 Al1* 9/2017 Gadlard ................ A47]31/469
2018/0162634 Al* 6/2018 De Ruvo ........... B65D 85/8043
2019/0099038 Al1* 4/2019 MacPherson .......... A23L 3/36
2019/0223656 Al* 7/2019 Crozier ............... A47131/5251

* cited by examiner




U.S. Patent Dec. 1, 2020 Sheet 1 of 24 US 10,849,453 B2




US 10,849,453 B2

Sheet 2 of 24

Dec. 1, 2020

U.S. Patent




U.S. Patent Dec. 1, 2020 Sheet 3 of 24 US 10,849,453 B2




US 10,849,453 B2

Sheet 4 of 24

Dec. 1, 2020

U.S. Patent




US 10,849,453 B2

Sheet 5 of 24

Dec. 1, 2020

U.S. Patent



US 10,849,453 B2

Sheet 6 of 24

Dec. 1, 2020

U.S. Patent




U.S.
Patent Dec. 1, 2020 Sheet 7 of 24 US 10.849.453 B2

CAUTION:
VERY HOT LIGKIID: NOT FOR USE
WITTHOUT ADLLT SUPERVISION




U.S. Patent Dec. 1, 2020 Sheet 8 of 24 US 10,849,453 B2




. Patent Dec. 1, 2020 Sheet 9 of 24 S 10,849,453 B2




U.S. Patent Dec. 1, 2020 Sheet 10 of 24 US 10,849,453 B2




U.S. Patent Dec. 1, 2020 Sheet 11 of 24 US 10,849,453 B2




U.S. Patent Dec. 1, 2020 Sheet 12 of 24 US 10,849,453 B2




US 10,849,453 B2

Sheet 13 of 24

Dec. 1, 2020

U.S. Patent

+ +
+ F o FTEF

* + + F ¥+ F FFFFFF T

E T T+

*



. Patent Dec. 1, 2020 Sheet 14 of 24 S 10,849,453 B2

-t




S. Patent Dec. 1, 2020 Sheet 15 of 24 S 10.849.453 B2

+

-
A - e

g, iy

+ + + + +




US 10,849,453 B2

Sheet 16 of 24

Dec. 1, 2020

U.S. Patent

AR e, IRXHIRIICEIN

TN Sn, QNSNS
R, SERELRRARKIN
O & RSN, LRSI
20 e S0 e te % M- ¥ % %% %
B3 ERRRIARK SN
Fod BRI,
A B
& RV0.0.9.0 4
23

i

PP
nhﬁﬁ€?¢%MMMMﬁw
4.9 ¢

TS S D
N s
Yo% ¥e%e % SRS
NSO D OCLOELLS
KON R SIHS
550N Bole %
LKA Jole!
N NN X




U.S. Patent Dec. 1, 2020 Sheet 17 of 24 US 10,849,453 B2

* + +




US 10,849,453 B2

Sheet 18 of 24

Dec. 1, 2020

U.S. Patent




US 10,849,453 B2

Sheet 19 of 24

Dec. 1, 2020

U.S. Patent




U.S. Patent Dec. 1, 2020 Sheet 20 of 24 US 10,849,453 B2




S. Patent Dec. 1, 2020 Sheet 21 of 24 S 10.849.453 B2

+ + + + + +

+



U.S. Patent Dec. 1, 2020 Sheet 22 of 24 US 10,849,453 B2

CAUTION:
VERY HOT LIQUID: NOT FOR USE
WITHOUT ADULT SUPERVISION




US 10,849,453 B2

i :
o ), _
- = ]
. = (o
= M -
= N ; m
e e “wi +
~—
D : :
P h
= m ;
Vi _
— )
Q s g +
- i m
— coned G307+ ;
J bt i R m
W o] s E A
- w G
= ] m
; ;

U.S. Patent

e WAMRR_

+
+

+
+
+ +
+ +

3

tARTH GROURD

(OLD
WAIER

SENSOR

(REFERENCE}

—
WATER LEVEL

FIG. 23



US 10,849,453 B2

Sheet 24 of 24

Dec. 1, 2020

U.S. Patent

.
XX
xnxnxarr a
A I A - -
" xrrxxwxrxrrxxrxxxrxxxrxwrrrrrrrrrr AN N -#-
R A I A i
7 xrwrxxxrxxxrxxxrxxxrxxxrxxxrxxxrxxxr xxnxxxaxrxnxnxxxxxxnaxrxrxrxrx ] .
-
A A A R A A A A A
xxxxxxxxxxxxuxxuxxxxxxxxxxxxxxuxxrxxuxuuxrr_x J . .."-_
RN A D Rt B A A e B B P ag -
B e e e e e N e . L
B e e R al _-4
P B
A R A A A A A A I A A N A A -
A o o o o o o o o o o O o o N o o o o o e o o e o o o o o W o WA o &,
RN U A A A B A e B e A e B B U B A B R B B R
A I R i i R N I I
.rrxrxrururxrxrxrxrxrxrxrurxrxrurxrxrurxrxrxrurxrurxrxrxr.xr.xr.xnxnunururxurrnrxrnrrrnn
R a0 -
I A A A I A A A I A A A I A A A I A A A i i A
A o A P A A N S P R N A N A O N A A N O N N A o N N o o o o S o o o o o o A S
RO B B R A A B A B B Bt Bt A B Bt A B e B Bt A B Bt R Bt A B B B B B -
e e e e e e e e e e e o e o e e
B o o o o o A A o o o o o e e e e o o e o e e o o o o e o o o e e e e e e e e e A A .
e e e a aad a a  ae a  ad a  ad ae aaae a eae a aaa  e aa aaea e ad a ae a ea -
A I A A I A A A A I A A A A A I A A A I A A A R A A A A i
R i e e e e e e e e o e o e
R U B U A A A A A
e e e e o e e e e e e e o e e e B e e e e e e e e e .
S e e e A A -
A i a a a  aea  ada aad ada  ada ad  aae a aeae a
I A I A I I A A I A I A A A I I A A B A I A A A A i A A A A A i
R e i  a o e a ad  a _
R B B 6 U A A D A N .
P A e e e e e e e e s e e e e e e e e e e e
.rxrxrxrxrurxrxrurxrxrxrxrxrxrxrxrxrxrxrurxrxrurxrxrxrurxrxr.xr.xr.xr.xr.xr.xr.xrxrxrxrxrxrxr.xrxrxrxrururxrururxrxrxrxrxrxrxr.xr.xr.xrxrxrxrurxrxrururxrxr.xr.xnururxrrnunnrnrnarrunnn
PR R R B R R B B D B R B Bt R B B R B Rt R Gt Rt Bt Rt Bt D Bt B e B Gt Rt et D Bt Bt e Rt e Bt e Bt Gt Rt et e Gt e Bt e Bt e Bt e Bt e Bt Bt et e e e Bt e Bt e et A B .
I I A I A A A I I I A A A A I A A A O A A A I A A R A B A R A I A i i -
A o o o o o o o o o o o o A N o o o N o R o o o o o o o o o N o o o o o o o o o o o o o o o o o o o o o R o o o o R o o o o o o o o o o o o o o o o o o o o o o oo o o o o o o o o o W S WSS,
R U B B B B
P A e e e e e e e e o A e e e e e e e e R e e e e e e e e e e e e e e e e e A e e e e e e e o o
I
A A A e i a aea e ad a a a a a  ada  ad a aae a aa a eaa  a
I A I A A I I A A I A A A I A A A A I I A A A A A N A I A I A i i -
P PP B i A L e B e 3 B N e B R A i e BN B e A L e A e B e e B e R e e B e B B e A A e A e N e e B e B e B A e e B N B A A L e e A L e 2
R B e P B B B
P A e e e e e e e e e e o e o e e e e e o o e e e e e e e o e e e e e e
B e e O o o o o o o o o e o o o o o o e o o o e o e o o o e o e o e e o e o e e e e e e e e eSS,
P P R R R D B R T D D D D A N N B R R BB R BB B B B BB B
A A I A I A . A A I A I A A A I i A A A I A A A I A A A A B A I A A I A A A
A o o o o o o o W W NN, o o o o o o o o o o o o o o o o o o o o o o o o A o o o o o o o o o o o o o o o o o A o o o o A o o o A o e o o o M o o M o e o o o o o o o o o o
I I N R R U B
P e e e e e e e e e o P A e e i e e e e e e e e e e e e e
B e N e K e I
A A e o e e ad a a ar a a A e e ad a a a  aa a a a a aa a aa a  a a aa  a a ead a e aea aad a a  ad a ad  d a ae  aae
I A A A i A i x ] A A A I I I A A A I A A B A B A I A A R A A A A A A A I A I A i
A e e e e e ; N N e e e o
R A A A R A N x AN I I A I I I N B B N N
R A i e I I i e e e o e e e e e e o e e e e
I N I N N A, I I I I I I N I I I I A I I I I I A N I I N I
A e e o e e o e e e e e i R e aa  a  a a a a  aa a a a aaae a a a aaa  a aae  e ad a a ad a
A R A A A o A A A I Lo A A A A I A I A A A A R I A I I A A A A I A
A e e e e ; e e e ; X e a a o a a e ad a ad a
WA A e e e e e A I N > P A A A
R e e e e e e X e N e e e e e e e e e e e B e e e e e e e e e e R e e e e e e e e e e e
I I N N I N N N N » R o o O A o o oo o o e e e o e e O e e o e o e e e o e e O e o e e o e e e o e e eSS,
e i oo e e A e e o e e oy PP A e e e e e e e e e e  aea aead a a dad a  ada  ad ae aaae a e
o A A I A I A . . A A A A A A A A A o i A A I A A A A I I A A A A i
A e e e e e e e o e o e e o o o o o o o o o o W W WA, A R e e i a a  ad  ada ad ai  aai e
D e e e e e e N N A e e e A I I N A N I N I
P A e e e e e e e e e e e e e e e e e o A e N e e e e e e e e o R I
B e e e e M I N N A e e e A x N N N I N N I NI N
e e i  a aaead a eae a a ada a  d e e o e e A e e e e e ] A o e e e i o e o AR e e e e e
A A I A A i I A A R A A . A A I A R A A A A A N A
e e o i e XA e e e e NN N e o e e e A e o e i e i aad a
o R N I o e e e A e e A e e e e e i L, P A A N R N BN N I
P e e e e e e e e B e N e e e R e e e e o e e X P e e e e e e e e e e A e e e e e e e e
N I I NI N R e e e A e I NI N X AR A o N I I N
A A e a aeaa ea aaeae a ae a  ad  a  d a WA e e e e e e e e o e i R e e e o e i A A e e e e e e
I I A A A XA o e e e e e o o e o o e e ; A A A A A i
e a  aa a a aaa a a a a e ad a aad a d e i e X o o o o e o o o o o oo oo o o ! A e e e i
A I N U I I I I I N R I A e e e e A e I R I N I N I RN
e e e e e o e e e e e el e e N e e e A e e N e e e e e e e e P A e e e e e e e
B M K N A e e e e e A e e N XA I N I N I N A N N e e e e e M
A R R R A A R R AR R R AR R R R R R R R R A R R A R R R 2 e e A o i e e i a ae a  ad a aadad a ad a a e e e e e e e o e
A R A A O A A A I I A A A A ; R I A A I A ML I A A A A A A I A
R e e o WA e e e i e a aad a a X e e e a  d ad a  ad a add A e e e
I I I I O I I AR e e e A N i I R I A e e e e e aa
e e e et e e e e o o A e e e e e e e x R e e e e e e e e e e e e e e e e e
e R R N A N e N e e e e I P A e ad A ad A ad Al ad A ad Al o ac ad o o N N N SR I I
e o e a ae a a a a a  aa  a a aea ead a a ad ad a ada o AR R A A R RN R R RN R R A o B N R A e A e e e i e i e e
A A A A I A A I A A A A A A A o A R A A A A i W R A A I A A R A I A I A
R e  a a  a a  ada aad ad  adao A o e e i o i e ﬂ. T R A A A A A A A K xxxxxxxxxuxxuxxuxuuxuuu:
I N I A P A N A A I A A N R A e 0 e e e e I I N
e e o e e e e e e o o e e e o o o o o o o o o o o o o o o o o o o ’ e e e e e e R o e e e e o o e e e e
B I I I I I I N e e e M X K I N N I
e e i a ae a ad a a adad a ad a  ad a  ad ae a aa  e R e e i a aa a ad a ad a a ae a aae a ea ae ea 2 e e e e i e e o e e
I A I A A A A I A A A A I A i A N A O A I A I I A R A A I A
R A e e e e i ad i  adad a ad A o e i ad a ad a  ad a
AL D A R A B B R B R U 6 ¢ B at a  a a  a  WEE I
e  aa e a a a a e  e e a oea e A e e e e e e e e
I I I I I I I I I I O I I A I I I I N I A N I N I N N I N N
A e e a a a  a a a a  aea aad a a  ad a ad a ad ae aae a ad a ea A e e e e a a ad a aad ad  e
I A I A I I A A A A A I A A A A B A A I I A I B A 0 A A I A i A A i
e i a a  aae a ada e e i e e
A A A e e e e e e e e e e i e e e i e o e e ol e o R e e e A e e e
I i A A I I i L o e e e e e e e
I A I I I I I A I I I I I I I A I I I I I N I A I I I I N N 0 I i I I N I
e e  a e a a a ae a e ad a a  a a  ada a a ae aaae a a a aaa a a ad N e e i e e e e ad e o e
A I A I A A A I A I A A A A I I A A A A R A A A I A A i A A I A
R i ad aad  a  a Pe eae e a a  ad a ad a ad ai a ad  ea
I I I I I A I I I I I I NI N I I
R e o e e e e e e e o e e e
I I I I I I I I I I I I I I I I I I I N I N I 0 I N B A B N I
e e o o e e e e i a a A e a a a a a aa a aae a ea a aa a a eae a e ad a aead ad a  e
I A A A A A I A A R A A A A AR A A I A I i A A A I A A A A B A A I A A A A A A A A A i i
i ad a aad a a aad a  ada  a a e R i  ada ad a ada ad adae a  a
I N R I A I N I I N . A A A U A A
R A I A i . A N e e e e e e e e e o e e e e e o e e e e e e e
E A N I N A I N O A N B N A o A o A A A A A o e A e e o e e e e e WSS NN,
A A e e e e e e e o e e o e oo PN PN PN N N N R R R R R X w R R R R R R R R R R R R R R R
A R A A A o A A I A A R A A " A A A A A A R A I A A A A A A
A A e e e o e o o o o o o o o o o o o Ao o oo o oo o oo WA, ] o o o o o o o o o o o o W W W WA, A e e e
D A e e e A A PP A R R A R Bt A R A x I N NI N I I N I N
P e e e e e e e e e o o e I R ; R e e e o e e e e e e o A e e e e e e e e e e e o e e e
I N I N N I N N o S a x I A N I N I N A N N A e N N e e N
e e a a ea aae a a ad a a ad ad  ad ad P PR BN N B B W R N I A e i a e a eae a a ad aad ad  ad ad A e e e e e e e e ad a ad a a a ae a aae a ad a a a a  a  a
R A A A A A A A i A I A I A I i . A A A A R N A I i A A A A A I A R A A A i
A o o o o o o o o o o o o o e O o A o o o o o o oo o oo o oo oo oo A o o e e e e i e e o o a  ad aead a i e e e e e i
A I I A N B B N R I g A A P A A A
A I i i A A XA e A e A e e e e e e e e P e e e e e e e e e o e o o B e e e e
I N I I N N NI I N I L I D e o o e e O e o e O e e e e WSS,
R e a e a  a a a a a  ae a a ada aad ae a ada aaa a aae a aad a eaa a a ae a A N e e e a e a a aa ea  e ae A e e e e e e e o o e e e e e e e e
o A A A I A A A A A A A A A o A R A A A A A A A A A I A A I A A A I A A
e e e o o e i i  a o aia e ada nd a  a A e o e A e o o e e e Cp e e e e e o e i e i e o o o e
O I N I N I O I AR N RN B I N I N N AR e R L e A A A R A e RO e R e e K
e e e e e e e e e e O i R e e e e e e e e e e e e e A e e e e e e
I I N I I N I N I N I A I JEE I N R R B I I I I N N I I N
A e e i a o a a aae a ad aaaa  aa ae oad a  aea aad ad A xnnxnu LR R e e o i ] e e e e e e e i a ae a aae a ad ae aaa  a a ead
L A A A A A A A A R A A N A A i AN, AR e T A A N A I A A A A A R I A I A A i
i a a a  aa  a a a ead a  da R o o N A qﬁ. R e ada  aad  aa o aa a  d
A B U I I I N I I o I I N A A R I I I I N
I I A I I i i B e e e e e e e e A e e e A A e C e e e e e e e
I A O I I N I B I N I N B L N LI A A N A N e e e A R K
B e e e aa  aa a aae a a ae a aad aa  ad a ad  aad e e e e e e e e e i e PR PR R R R
A A A A I A A A I A A A R A A A A A I A A A A A A L A A - [ AN A A A I A A I A A A R A A
e ada da e ar oe aae a  e a  e a r e e e e e XA e 2 oo o o o e oo o o o o o e O o o o o o o o o W o W WA,
I I I A 0 I N O I 0 R N AR A I B N I
A e e e  a  ae  oe e e e e e e e e e A e e e e e e e e e e e e e
I I I I I A I I A I I N I B N I N I I A e e e e e A AR I I A I I A I I N I I NI
e e e e e e e o e e e e o e e e e e e e e e e e e AR e e e e e e e A e A A e e e e e e e e e e e ad ae a aeae a eae ae a ea e eae
L A A A A A R A A I A A i A A A A i A A A R A I A R A R R A i i
U DD P e e e D e 6 e e D e e D e e D e D D e et e e e e e e 2 e e o e e e a aa a aa aea eae a e e e e e e e e e e
e e A e e  a aaar aa aaa ea ae a aea arae a a ea aar ae ae ac aar ad aae r aea ea aeara a ad arae ae XA A e e e o e e o e WA e o e e e e W e o e e e o e a e
R I e e e e e e e e e A R N e e e e R N e e e e e e
I I I I A I I I I I I I I I N I I N N I N A I I N I A e e M K,
P D R R R R D B B B R Rt R R B R R R R R R R R A e e e o a e e aa aaa  a a ea a ae
A A A I A A A I A A A R A U A A A A N A i R A A A R I A R A A A A A I A A A R A I A I
A o o o o o o o o o o o o R o o N o o o o o o o N o o o o o o o o o o o o o o o o o o o o o o o o o o o W WA, A e e e e e e o e o
I I I A A I 0 N I N I B N A e a0 e e A A N N
e e e e e e e e e A A
I I I I I I I I I I I A I I I B A N I N I A B I I I I I N I I I N
P R R B R B B R R R D B R B R B B D R D B R P R L
A A I I A A A I A A A A A A I A A A A I A A I A S A N A A L R A A A A A I A I A A i
A A A o oo oo oo oo o A A A A A A A A A A A A A A A
PPN R R R R e e P e e P e R R e e R R e R e R R e R R e R R e R I I O I I I 0
e e e e e e e A e e e e e e o e e e e N e e e e e e
A o o o e A A o A A e A o o e A o o e o e o A A o o o e o A o o W W NN A I B I I N N I
R e e o e o e o e o e o o o e aad a ae a aeae aa eai  e a aeo ad a ad a a ad ad aadad a aad aead ae a aad a aea A o i e e e e o e oo e e o e o e o e e o e e i o o o oo o e o e o e o e e e o e o e e i o
A A A I I A A A R A B A A A I A A A A A i A A A A A I A A A A A I A A I A 0 A A A R I A
B i o a e e R e aa ada ad a  d ad aad a
NPT A T A A A T B A A D
e e e et e e e e o o A e e e e e e i a e e e e o e e e A N A e e e e e e e e e e
o A A A A oo A A Ao A A A A A B o o o o e e e e e WSS, » o . I I N I I N I NN
G, P, PP PR B BT BB N B B R B B R BB BN B B BB BB BB BB BB B R BB B B B e e B e 3 ) A e i a e aa aea aad a a a ad a ad a  ad a adae a aae a o A e e e e e e o e e i a  ad
P P P P Ty P PO 2 PO B B L P OB B LB B B B L D B BB P B e B e B e e e 2 e i e xael o A A A A A A I A I A A I A A I A A I A A i
i aa adaaad ai a adad AW N N N N N N RN ot 2 2 B A e B B i B e A B i 2 3 B N 2 3
O I I A O B I I N N N I N I S A I R N
I A i A I R i i A A e e e e e e e e o e o e e e I A A A I i
I I I O A A A I A I I N I X LA A e A e A A e e e A A e e A e A A e K I N N I N I N B NI
R N NN rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx e a  a e e e e aeae aeaee ae ae ad a  ae ae  eae a ee
A A A A A A A A I XA U A o I A A A I A
A e e e i e i e ] e e e e e e e e e I L PP 2D L P D D D B e N e [ M e e e e e e e e
N I N I I N A O I I N I N O N N
R e e e e e e e e e e e o e e e N e e e e e e e e M e e e e A N e e e e N e e e A e e e e A R N e e e e e e e
I I N I N I N A A e N e KA A N A e e e e N I N N
B i a a a a ada aa a a aae a aa a e e e e o e e e e e o A  a a a ada ! o e o oo o o o o o o o o oo e o ad o e o I e e e e i a ad e o  ad a o
R A A N A A I A A A A A A A A A A A i e e i e o aad o ad o T ad ol ad i ad o e e e o ad R A A A A A I A I A
i A i i d a a a ad a adad e o e e e e e o e N A e e i i o . : A e e R o e e
N A I T A e e e A e AL e wrxrxrxrxrxrxrxrnrxrxrnrun N roa N R I
P e e A e e e e o e e e e I A A A e e e e e e e e e e A A o e a adad a ad ad e ad ol ol L R N e e e e e e e
I N N I . I I I N N I I R B o o e e o o e a0 I N ; N I N e e e e N
A e i a ad ad a  ada ad a ae a aa a a PR N A N BN N N R B B B e B e e e  a aea  eae a e ad A e o N R i s e e a ae a aae a eaaea
A A A A A N A o A I A A A R A A A A A A A A . A o A N AR
B o e e e I e e e e N e e e I ; XA o e e e e e e
N N I N A A I I I I N N I oA e e I
A i R e e e e a o  a aa ae oe e a e e e e e e e e e P A P P e e e e R e e e e e e e
N I I R N e e e e e e e e A e e R RN T T e DO P L O T L K 2 K
A e A o e e o e o e e e e e o e e PN PN AT N N N R R LA N A e e e e A e e e o e e e e e e oo
A A A I i o A I A A A A A A A I X I A R A A AN . A I A o I A R
B e e W o A o o o A A A A N B A A A A A A A A A A A A A A A A A A A A A A A A N A A A oo WA AN e e e A e e e e i
A e e o e e o e e A e e e e e A e a aae a ea aar e ana  ea aear ae a ae ac arad aa aadai ead aeara al arae oe ; N A e e e A e e
iy b iy A A A i i i : A A e e e e A A i
I N I N N I I I I I I I I I N I I N I 0 A N N I : e I I I R N
C e e o o e e e o  ad a P N T A T T » A e e e e e e i e e e o e ae a a a  a a ada
A A A R I A N ; A A A A A A I A I A A A AR I A R A ML A A A A R A I A
N N I N N N e r.xrxxxxxxxxxxxxuuuuuuxrxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxuxxuxuuxu ) A A e A o e e i
P AT A T A A A A A T A A A A R A N R N R B B B B N X K I N N I R
N A N i i e e e e e e e e e o e e e e e i A e e e e e e e e e
o A A A A A A AN A A A A A A A . I N rrxrxrxrxrxrxrxrurxrxrururxrururxrxrxrxrxrxrxrxrxrxrxrxnurxunxuxnrun NI N A I N I
B e e a a a  ada aa a a aae a aa  a oo e e e P R R R B B R D B B R R e e A A e e o i i a e a  o ae a
R A A N A A I A I A I A rxrxr.xr.xr.xrxrxnxrn o I A A A A A A A A I A o I A R A
B e e e e e e e o e e e i e e o o o o o o A o o A A A A A A A A A A A A A A A A A A A A A A A N A A A A o A A A A A A A A AN A e e e e e e e e e e i
O S I N N N I N :.rx:.xr.xu::..xrxrxxrrrrrxrrxrx:.xrxrx:.xrxrx:.xrxrx:.xrxrxxxr.xr.xrxrxrxrxn I N | A A e e e e X e N
g A N e e e e e e e e e e o o A e e e e e e A e e e o R R e e e e e e e e e e R A e e e i
A e e e e N, N I o o o o A o o S N A e N A e e e N
P, PN N A P A e ] P P N A e e e o e e e o e e ool i o g o aae a aead aaaea oe a a  ae a ad e e e I I
A A A A A I A . A A I A A I A R A A A A I I A A A A T A N A A A P A A
B o o o o o o e o o o WY xrxxxxxxxxxxxxuuuuurﬂxuuruuuuuuuuuuuu ; i o e e A e o e e
PN AT N N N B N R I I I L A A A A B N I N
O e e o e e e X, A A o e e e e e e e e A e e e e e e e R e e e e e ae et e e o a ad  o e N e e e e e e
D N N N XA e e e e e T N A I A N I N N
B e e e e a  ada aa a a aae a aa a A e e e e e e A e e e e e e e e e e i i e e e e i e e i e R e e o aa a a e a ae a
A I A A A I A A i A A A A I A I I A A A A R A A I I A A A R A I A A A R A A R A A
B e i A o i e a  ad a a R o e e i  dad e e o ad a p E e a  ea  a aada  ad a aad ad  ad ai
PPN A A A o N o o A L, PP, PP 0 A A A A A R A
B e o o e o e AR, A e e e e X e M A A e e e e e e e e o e e e ML R o e e e e o e ad aa a  a  eae  e
o o o o o A o o o o o o I I N i A o W Mo o o o o o o o e o R e o o WSS,
B e o e o e e e e e e e o o e o e e A e e e e e e e o e o I XN A A e e e e e e e e e e e e e el e e o e o o e e e e e e e e e e e o e e e e o el e e o e o o e e g e o e e o e o e e e
A A A R A A i A A A A A A I A I A I A A A R i
B e e e e e e e e o e e e i o XA e A A i  a  a ae a ae aa a  a a ae aeai ead a ae adae aada
N N N I A A B A e e A A A e A A e e e e A e A e N e e e e A A ae A e a a a e ae Cpea ae  pe aC A e Ca e ae a a a Apea  a a C a E K
B e e e e e AR e e e e e e e A e A e N e e e e e e e e e e e e o
I N I N N N N N XA I N A A A N A I A N
O i a ad  a  a a ad a aaa a a a ea A o e e e A I A e a  ad a a a a  ad a a a aae a aae a e a ae  aa  a ae
A I A A A A I i A I A I A A I A I N g P P P P 20 B P R B R B R B 2 e e .y A A A A I A A R A I A i
i  ada aa e A o o i e a  d a A o e e e i e e e e o i a a  ada a a a
A R I N E N A e e A I I N N B A O I N
B e e e e e e e A e e e e e N e e e e A e e e e e e e e e o e e e e e e e e e e
R e e e N e XA N N X N N I N I A R e e e e AR A M N N e e N A R N
B e aa a a  a a ae a  ad a  aa a aad a ea e e e e i o A oo o e a aad  d e e e o e e e i I A e ae e ad a a  ad a  ad a  aae a aae a ad a  aaa ae ad
A A A R I A R I A A i I A A A A A R A A A A A A A A A R A A I A A A N
O i e a a  ae a ada aae  eae a eae e e e e e e A e e e A e e e o e e e e i e A e e A e e a a a ar aea ead a aae a ada ada aeae a aad a e a
PN PN PN N N N N N I N N N I A I I N A R
e e o e e e A o e e e e e A e e e e e B T T oo e N e e e e e e e e e e e e e e e e e e e e o o
I LN NI N O I I I N e o A e o A o e O e e o e o e WS N,
P, PR R N A R A e e e e e AR e e e o e e e e e o e A a rad aeeaeae aeae apeae  ea o ad aeeae  e ae pe A R P R R R R R R N
A A R A A A A A A I A A A A A I A RN A i X L ol
B o o o o o o o W W WA A AN A o e e A e e e e e AN e e e o o o o W e e e e
A I A R A O I N S I N N I o e M
B e e o e e e e AR e e e e e e A A e e e e e e o e e e e e e e e e e e e P A e i
I N N I N I N N I I I I I I I I I I I N I I N A I NI A I
P, 7 P BB N BT R N B e e e e e a a a a a aa a ead a a aa a e a ae e ae a aead a aad ae a ad a o ; A e e e e
A A A A A A A A A A A A I I A A A I A I A U A A R A A I A I A i e e e
I N R N i o ada  ada aad ad a ad a LI R
P AT A T A A A R R R R e e . A A U A I
O e e o e e e i i I A i A i I R I N A R i N P e e
A A B o o oA oo o o A A oo e e o e e o g g
B A e e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e A A e e e
A A A B A A I A A A i A A I I A A A A o I A
B e e e i ad a aae a aad a eaae a aa e ae a e ad a e e e e e e e a e a ae ae aa  a  eae e e e
PN PN N N N N A N T N R N R N R N R N R N I O I O N 0 0 O O N N I
e e ada ae a aa  a iy i N i i i A I I i AN N e
o o e o o o A e o o o o o e o oA e e A o A o o e W W WA, I I I I N N B I N R
P, NN N N N B BN B B B N B BN B BN B B B BN B B W B W B W A e e e o e e e o e e oo i e e o e o e e o a e a a o ae a e ad a ae ad ae aad  o A
A A A A A I A A A I A A A I A A A A A I A A A A A A I A A S R A A N R A i A A A
- A o o o o o o o NN, o o o oo o o oo o e o o o o o o o W o W o W, g a ai a ada oada a  a e e
PN AT N N N B A R PP A R B A I I N B B N LA e e e e
B e e a ad  a  a a e oe oy e e e e e e e e e e e e e e i
B N N N N e e e K e e A N A R e N N e e M K N K A R e e N
e e ad  a  a a ad  aaa a a a eaa P P T A T D A e e e e a  ada a ae a aae a a a aaa a a a ae a  ad a aad ae  ad e e e
R A A N A A I A A I A A I A A A A A A A R A I I A A A A I A A A A A
B o i i i aad e A A A A A A A A A AN A A A A A A e  a e o a e ad ad aaad a ada a adae ad a ad  a ea A e e
RN N RN N RN N R R N R P P P P R N T N R N R R ) I I O I I I I N 0 O N I
e e ada ae a aa  a i e e e e e e I AN N e
o o o o o A o o o o o o o o o A o e Ao o A o o o o oo 5o W, A I I I N N B N B LA e e e
B e oo e o e e o o e e o o oo e e e e e e e e e e e e o e e o o oo e o e e e e e I A e e e o e e e el e e oo o e e e e e e e o e o e e el e e oo A
A A A A I i A A A I A I A A A A A A A I A A A A A R A
B e i  a  aa aea aad a  ae a ad ad ae aa a aae a e N A e e e e e e o e o e e i e e e e e
PN RN N AT N R N R N R R R R R R N R R R K I PN PN N N R B
e e o e e e A R i ML e e A e e e e e e e e e e e e e e e A N N e
A A A oo o A o o e e e e e e e e e eSS A N
B e e e a a ada a ad a  ad a aaae a aad a eaa  a aea A e i  a a  ae a e ada aad ad a ad a ad a ad ae a aa a ea e e e
A A A I A A I A A A I A AR I A I I A e e I A A A A A I A A R A A X ; A A A A
B o e e e e e e e e i  ad : A e e
PPN A A A T A T A A T A .ar.xxnnxrnrururnrururnrrnrvrxxr.xrxxrrxrxrxrxrxrxrxrxxnnxrnrurxnnar.xxrxnxnnnnnxnrrnrurnrnrurr
B e e e e e e e e I A I A N e e e e e e e o A A I A A A I A i
A B A o oo o oo o : R e e e e e e A ar.xr.xrxxxxxnxrurxr.xr.xr.xr.r.nr.nxr.xr.r.r.xxr.r.xr.xxxr.nnxannnrxrxrxrxrxrrr
B e e e e e e e e e e e e e e o o o e e e e e e e e e e e e e R e e e e e e e e e e o e e I e e e e A e e e e e e e e e e e e
PP A A e A a0 A A a0 o e A e e e o e i e i e ol e i e o adauad o e o ad o ool ad o ol o ol aad A ad e ad o o ad o o adoc o x S e W o o ac o ac e ac o ac e ac o o A a0 A L A A A A
B e e e i e o e o i e e o e e e e U o e e o o e e e e e A e e e e L e NI
PN AT RN AT N N N R N N N N R N N N N I N N A NN RN R K AN I I
e e o e e e e e e e e e e e e e e o e e e A N e e e e e e e e e e e LA e X XA N e e e e e
A o A o o e o o o A e o o o e A o e o o W W NN A A e N e e A A A NN, A N I
B e e o o ae ae ae ae ae ae ead aeaeae aeae aeae  e a ea a eae ae eae adaedae a ead e e o e e o e e e e o e e o el e o o WA e e e o e e e o e e AR A e e e A i A e e e e
A A A A A B A A A I A A A i R A R A A C A RO e LA i A
B e e e e e e e e e e e e e e e NI e e e e e
O O I I N I N P L I A I I N B N B e I AR A
I I A A i I e A N e e e e e e e e e e R e X e e M e e
I O I I I I N I A I I N I I N I I A A A A L N i A N I N I
B e e e e a a a  ad a aa a aae a aad a ea a a aa a  ae a  ad aar o e o o e o o o o a o oo o e o o o o e o o a a e e o o o o e o o ot et o B R e e T o e e ot ot Rt et ot e e ot
A A A A A I A A A A A A A A A I A A A R A I A A I A A R I A A I A A I A A N A A A I A I A A i i
A e e e a  a a  ad aa aaa a a a a  a ad a  ae a ad aada ad a aadad ad a da e o o o o o o o o o o o oo e o o oo o e e o e oo oo o o o o o o e o o o o e o o o o o o o o o o o o o
I O I I I O I O I I I I I I i O I O I O I 0 N I i
R R N e e e e e e e e e e e
I I I I O I I I I I I I I I I N N B A B I
T
I A A I i I A A A A I A A A S A N A A i
O N A U U I N A A N N N N N I R N N I N A I N U N U N I N B A I W i
PN R AR A R R
I I I i i i i i
runuxuxuuuxunxunruuxnxrururxrurur.xrnruruu.xrxwxu.xruruu.xrurururur.xnxuur.xnuuuwxrurururxruruu.xruruu.xrurururururururxrururxrurururxruruu.xruruHxuununuuunurururururururururrr
Ll A A R B R B B e
A A A A A A B A I I A A A I A A A A A A A I A A I A A I A I A A i
. xxxxuxv.xrxrxrxuxxxxxxxxxrxrxrxrxxxxxxxxxxxxxxuxxuxxxuxxxxxxxxxxxxxuxxuxxxxxxxxxxxxxxxxxuxxuxxxxxxxxxxxxxxxxxuxxuxxxxxxxxxxxxxxxxxuxxuxxxxxxxxxxxxxxuxuux
Ll AL AL A A A R B
[l e e e e e e e e e
o o o oo o o o o o o o oo o o e o o O o e o o o o o o o o o o e o o o o e e o o o o e e e o o o o e o e e e e e o e e e e e e e e e eSS,
A e aa  a a e a  ae a a ad a ad a ad a aae a aa a ea
o A A I A I I A A A A A I I I A S A N A A I A I A
e e e i i a ae a aad a e aaea aa a  ae ai e ad aeadad  ad
P A A I I I I 0 O N I O I 0 0
R R e e e o e e e e e e e
I I I I I B A N I I B
Ll RN R KA R R R R R N
o AN e e e A I A A A A A A I A R S A
; u.u_unnuuuruvxuuuuruuuuuuuu.xruuuuxruuuuuuuuuuuuuxxuuuuxxuuuuuuuuuuuuuxxuuuuxxuuuuuuuuuuuuuuuuuuuuuuu
KRR RPN R A A A
R e e e e e e e e e e e e e
L A A B A A A A A oo o
AR A R T R R
A A A I I A A A 0 N A I A I A
¥ > N N N N N N N NN N
PR B T PPN
o I A A A R i R A
o o o o o A o o o o o WSS,
bl AR o e e e o e e e o o e e e e e e e e e e e o e e e e e o o e
I A N A A A
Ll R e a e a a araa a aeae a ear ae area a oeae e
Ll A A KA A KRR K 0 R A AL KA R A A e e e 0
e e e e e e e o e e e
B, X it
SN xvxxuvxxx1xxxa”x”.xwxwr.Hx”x”xHx”x”nwx”x”x”x“x”xwx”xwx”x
o
B ™ xrurxrxruvxxxrnr”rnr”rxr

s

N el A

HH"HI!H!!HHH.

E N A B

HHHRHHHHHI!HHH

|

L

]

H”:l!:l!:l!’:l!:l!!:l!.

N
H

i)
L

L~



US 10,849,453 B2

1
AUTOMATIC BEVERAGE MAKER

CROSS REFERENCE TO RELATED
APPLICATION

The present application 1s a continuation-in-part of, and

claims priority to U.S. Nonprovisional patent application
Ser. No. 15/867,012 filed Jan. 10, 2018, which 1s 1ncorpo-
rated herein by reference in 1ts entirety.

TECHNICAL FIELD OF THE INVENTION

The present imnvention relates to automatic beverage mak-
ers. Specifically, the invention relates to automatic beverage
makers for brewing hot or cold beverages of various sizes
including individual single-servings and large carafes.

BACKGROUND OF THE INVENTION

When 1t comes to one’s morning routine, there are few
things more satisiying than a cup of coflee. More than 50
years ago that meant a stove top collee percolator which
would repeatedly move heated water up a metal tube to spill
over a small heap of fresh ground coflee beans. The auto-
matic drip collee maker was later introduced, which would
heat water 1n a reservoir and slowly drip over a small heap

of fresh ground coflee beans. The trend then turned to cotlee
shops on every comer, including STARBUCKS, GLORIA

JEAN’S, DUNKIN donuts, and even MCDONALDS
MCCAFE.

Despite the proliferation of these collee shops, people still
enjoy a good cup of coflee at home. The introduction of the
automatic pod colleemaker revolutionized the cotlee mndus-
try by replacing slow drip cofleemakers and oflering coflee
enthusiasts a convenient cup of colflee without the need of
going out and waiting in lines at coflee shops. Much like
color television 1 the 1960°s and smartphones 1n the 2000’s,
the popularity of pod coffeemakers has spread like wildfire
over the last five years. Individual coflee pods now make 1t
possible to have a hot cup of coflee 1n less than a minute.
Coflee 1s not the only beverage that can be made from pod
machines. Hot chocolate, tea, soup broths, and even hot
apple cider are just a few of the possible beverages that can
be made with pod machines.

However, these beverage machines are not without their
drawbacks. For example, the pods are suitable for only a
single cup of coflee or other beverages. Those who desire
more than one cup of collee could go through several pods
every day. In situations where a full or half carafe of coflee
1s needed, pods are simply not appropriate. The pods are
more expensive than a bag of coflee beans or grounds, and
generate much more waste. Additionally, there are times
where a user may want the option of using commercially
available beverage pods, but also the option of grinding their
own collee beans to brew a more traditional carafe of coflee
for several people. However, brewing coflee with a large
amount of coffee grounds, compared to the amount of
grounds 1n a single beverage pod, requires adequate water
saturation of the beverage medium to ensure proper extrac-
tion. Thus, extraction needs for a pod versus a bed of collee
grounds 1s much different, and there exists a need to solve
this problem using a single beverage system.

Yet another problem with traditional automatic beverage
makers 1s maintaining the optimal water temperature when
brewing a beverage. The internal hot water tank of tradi-
tional beverage makers 1s typically made of steel or other
such metals. As the water heats 1n the metal tube, occasion-
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ally a perceptible metallic tlavor 1s introduced. In addition,
water left 1n the internal hot water tank for a period of time
can develop bacterial, mold, or other infestations.

Until the invention of the present application, these and
other problems in the prior art went either unnoticed or
unsolved by those skilled 1n the art. The present invention
provides an automatic beverage maker which performs
multiple functions with the associated pod devices to create

a hot drink without compromising the flavor quality, style or
alfordability.

SUMMARY OF THE INVENTION

There 1s disclosed herein an improved automatic beverage
system which avoids the disadvantages of prior devices
while affording additional structural and operating advan-
tages.

Generally, the beverage system comprises a base unit
having a water reservoir, a control system, a pump and
tubing system, a cartridge arm and a cartridge holder.

In specific embodiments of the beverage system, the
control system 1s housed within the base unit and comprises
a heating element, a pressure sensor and a housing, the
heating element controls the temperature of the water in the
housing and the pressure sensor regulates the water levels 1n
the housing as the water 1s heated. A pump and tubing
system are located within the base unit and connect the water
reservoir to the housing and to the cartridge arm. A water
injector 1s fixed to the cartridge arm and receives water from
the housing when 1n operation. A cartridge holder 1s coupled
to the cartridge arm and configured to receive a cartridge.
During operation, water 1s dispensed from the water injector
into the cartridge to form a beverage of choice.

In one embodiment, a container 1s preferably configured
to sit on a container base positioned 1n an area adjacent the
base unit and below the cartridge holder to accept brewed
liquids. The container includes a lid having an inlet opening
for accepting a heated liguid from the reservoir via a spout
positioned on the cartridge holder.

In another embodiment, the cartridge holder 1s adapted to
receive 1nterchangeable cartridges including either a water
cartridge, a pod cartridge and a grounds cartridge. Each
cartridge serves a different function such as dispensing hot
water, making an 1individual cup of collee using a beverage
pod, or brewing a half or full carafe of coflee using freshly
ground collee beans.

In yet another embodiment, a lid of the grounds cartridge
1s provided having a plurality of delivery holes configured to
divert the water flow path over an entire bed of coflee
grounds to maximize saturation of the grounds.

In other specific embodiments, the internal components of
the beverage system are comprised of a glass housing and
control system having a NTC Thermistor, a heating element,
a double safety switch, pressure sensors, pump and a tubing
system.

In a further embodiment, the control system includes a
plurality of user-selectable temperature settings. A still fur-
ther embodiment also includes a drain in fluid communica-
tion with the housing or the pump and tubing system.

These and other aspects of the mvention may be under-
stood more readily from the following description and the
appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of facilitating an understanding of the
subject matter sought to be protected, there are illustrated 1n
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the accompanying drawings, embodiments thereof, from an
inspection of which, when considered 1n connection with the

tollowing description, the subject matter sought to be pro-
tected, 1ts construction and operation, and many of its
advantages should be readily understood and appreciated.

FIGS. 1-2 are a collection of images showing an embodi-
ment of the beverage system 1n perspective views;

FIG. 3 1s a perspective view of the beverage system with
the adjustable plate;

FIG. 4 1s a perspective view of the beverage system and
components of the container base;

FIG. 5 1s a close-up view of the control panel of the
beverage system;

FIG. 6 1s a perspective view of the beverage system 1n an
open position;

FI1G. 7 1s a top view of the beverage system showing the
cartridge holder and placement of the interchangeable car-
tridges;

FIG. 8 1s top view of the beverage system in an open
position showing the pod cartridge 1n place;

FIG. 9 1s a close-up view of the water injector and first
puncture device;

FIG. 10 1s perspective view the water cartridge of the
beverage system:;

FIG. 11 1s a bottom view of the water cartridge of the
beverage system:;

FIG. 12 1s a perspective view of the water cartridge with
the Iid removed of the beverage system:;

FIG. 13 1s a perspective view of the pod cartridge in an
open position of the beverage system:;

FIG. 14 1s a top view of the pod cartridge 1n an open
position;

FIG. 15 1s a top view of the id of the grounds cartridge
with the cap removed of the beverage system;

FIG. 16 1s a perspective view of the bottom lid of the
grounds cartridge 1n an open position with the filter removed
of the beverage system:;

FIG. 17 1s a top view of the grounds cartridge of the
beverage system:;

FIG. 18 1s a perspective view of the container of the
beverage system;

FIG. 19 1s a perspective view of the container of the
beverage system with the lid removed,;

FIG. 20 1s perspective view of the control system and
housing of the beverage system:;

FIG. 21 1s a close-up view of the control system;

FIG. 22 1s a close-up view of the cartridge holder of the
beverage system; and

FIG. 23 1s a schematic of the control system of the
beverage system.

FIG. 24 1s a close-up view of the control system of an
embodiment of the beverage system of the present inven-
tion.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

While this invention 1s susceptible of embodiments in
many different forms, there 1s shown 1n the drawings and
will herein be described i1n detail at least one preferred
embodiment of the mnvention with the understanding that the
present disclosure 1s to be considered an exemplification of
the principles of the invention and 1s not intended to limait the
broad aspect of the mnvention to any of the specific embodi-
ments 1llustrated.

Referring to FIGS. 1-23, there 1s illustrated a beverage
system, generally designated by the numeral 10, as well as
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vartous components for the system. As 1llustrated and dis-
cussed below, system 10 1s most often used and described as
a colleemaker. However, 1t should be understood that the
principles of the invention can be more broadly applied to a
beverage system suitable for making coflee, tea and other
hot beverages, as well as broths for soup, stews, and the like

and even other types of drinks that may be served cold, such
as 1ced tea and 1ced collee

As can be seen 1 FIGS. 1-4 and 20-21, the system 10

includes a base unit 12 having a water reservoir 14, a control
system 16 for heating water from the reservoir 14, a car-
tridge holder 34, a pump 32 and tubing system 30 connect-
ing the water reservoir 14 to the cartridge holder 34 and used
to move water. A control system 16 1s housed within the base
unmit 12 and coupled to the heating element 26 and pump 32
to control temperature and movement of the water from the
reservoir 14 to the cartridge holder 34. A container 44 1s
configured to sit within an area adjacent the base unit 12 and
below the cartridge holder 34.

Many factors contribute to making the perfect cup of
collee, but one of the most critical factors 1s maintaining an
optimal water temperature during the brew process. Water 1s
an essential part of the brewing process because water draws
the tflavor from coflee. This process is referred to as extrac-
tion. For optimal extraction, the water temperature should be
between 195° F.-205° F. Over extraction occurs when the
water 1s too hot, yielding coflee that tastes bitter, whereas
under extraction occurs when the water 1s too cold, leaving
collee that tastes weak. Heating element 26 heats water from
the reservoir 14 1 a glass housing 18 to the optimal
temperature. The water reservoir 14 can be configured to
hold as little water as necessary for a single brew, or it may
be larger to accommodate 48 oz., 60 oz., even 72 oz.
volumes of water, as necessary.

FIGS. 20-21 and 23 refer to the internal components of
the system 10. The control system 1s comprised of a heating
clement 26, a pressure sensor 29 and a housing 18. In one
embodiment the housing has a coating 20 of tin oxide
(SnO,). The housing 18 has copper bands 22 for conducting
heat. It 1s preferred that the housing 18 1s comprised of glass,
as opposed to steel, to avoid generating a metallic taste 1n the
resulting beverage.

While maintaining the water temperature within the opti-
mal range of 193° F.-205° F. 1s significant, temperatures
greater than 210° F. degrees could comprise the heating
clement 26 and housing 18, causing them to malfunction and
ultimately shatter. Therefore, an accurate negative tempera-
ture coethicient (NTC) Thermistor 24 1s used as a preferred
temperature sensor for the beverage system 10. In addition
to the Thermistor 24, the present invention also includes a
control system 16 having a double safety switch 28 to
prevent overheating of liquid. The control system 16 1s
coupled to the heating element 26. Preferably, the heating
clement 26 1s comprised of a glass-coated coil and the
control system 16 comprises a double safety switch 28 to
prevent overheating of liquid. The redundant fuses serve to
add a higher level of protection 1n the event one fuse/switch
should fail. For example, if one fuse were to malfunction,
the second fuse will activate. Pressure gauge sensors 29 are
also located 1n the control system 16 to ensure the water
levels are maintained at a desired level in the housing 18 to
prevent build-up of pressure as the water 1s heated. It 1s
recommended that there 1s at least 10 mm of space between
the water level 1n the housing 18 and the top of the housing
18. Such a water level clearance ensures there 1s adequate
space to compensate for rises 1 pressure 1f the water boils.
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A tubing system 30 and pump 32 connect the water
reservoir 14 to the cartridge holder 34 to channel heated
water mto the cartridge holder 34. The tubing system 30
includes a water safe leakage system 1n the event there 1s a
blockage 1n the tubing resulting in a built up of pressure.
Generally, the tubing can withstand approximately 2 bars of
pressure, whereas the pump 32 can pump up to 4 bars of
pressure. In circumstances where the pressure builds up in
the tubing system 30, the pump 32 will continue to operate
and a pressure relief opening 31 (shown 1n FIG. 22) located
in the cartridge holder 34 will alleviate any excess pressure.

A control panel 33 1s housed within base 12 and coupled
to the control system 30 and pump 32. As shown in FIG. 5,
the control panel 33 allows a user to select various param-
cters for the beverage desired. For instance, a user may
select regular, bold or iced coffee, or simply hot water.
Additionally, a user can select from a variety of beverage
sizes including 8 oz., 12 oz., a half carafe or full carafe.
While the system allows selection from set brewing sizes, 8
0z., 12 oz. and 16 oz., other sizes may also be added.
Obviously, the 8 oz. selection 1s good for a stronger brew
while the 16 oz. makes a weaker cup of coflee.

It has been found that the optimal temperature range for
brewing collee 1s between 107.6 and 204 .8 degrees Fahren-
heit. In an embodiment (FIG. 24), the control panel 33
includes user-selectable temperature settings depending on
the desired beverage. As shown in FIG. 24, the user-
selectable temperatures in an embodiment can be 175, 185
and 205 degrees Fahrenheit. These temperatures give a
suiliciently broad range suitable for hot beverages such as
collee, tea or hot chocolate according to the user’s prefer-
ence.

Referring to FIG. 6, the cartridge holder 34 has a hinged
cartridge arm 35 with a handle 35a. The cartridge holder 34
1s adapted to receive interchangeable cartridges 36 having
different configurations and varying functions. Depending
on the cartridge type selected, one can use the interchange-
able cartridges 36 to make a single cup of coflee or other
beverage, a half or full carate of coflee or simply dispense
filtered hot water. When the cartridge arm 35 1s 1n a closed
position, the arm 35 1s designed to receive heated water from
the reservoir 14 and dispense through a water injector 38 at
a very high pressure. The heated water ultimately travels
through a selected cartridge 36, after which either hot water
or brewed liquid exits the bottom spout 40 of the cartridge
holder 34. Regardless of the cartridge 36 used, the water
injector 38 remains 1n a fixed positioned on the cartridge arm
35 at all times during operation.

The flow of water 1s determined by the cartridge used. The
configuration of the cartridge allows water to either pass
through an individual beverage pod (not shown), completely
saturate a bed of coflee grounds in a filter basket 306, or
simply dispense hot water. Thus, an advantage of the present
invention 1s the ability to use a single beverage system to
make an 1ndividual cup of coflee using beverage pods or a
tull-sized carate of coflee using freshly ground collee beans.

As mentioned above and shown in FIGS. 6-8, the car-
tridge holder 34 1s adapted to receive interchangeable car-
tridges 36 that fit securely 1n the cartridge holder 34. The
cartridges 36 include a hot water cartridge 100, a pod
cartridge 200, and a grounds cartridge 300. Each inter-
changeable cartridge 36 1s uniquely constructed to serve a
different function. For instance, FIGS. 10-12 disclose a hot
water cartridge 100 having a detachable lid 108 with an 1nlet
110 through which heated water 1s dispensed from the water
injector 38. The lid 108 may be detachable or hinged and has

a ridge 112 to easily open and close.
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In operation, a water cartridge 100 1s placed 1n the
cartridge holder 34 and the cartridge arm 35 1s closed. When
the cartridge arm 35 i1s closed, the water 1njector 38 fits
directly in the inlet 110 of the water cartridge lid. Once the
water 1s heated to 1ts optimal temperature, 1t 1s dispensed
from the water injector 38 of the cartridge arm 33, through
the inlet 110 of the lid 108 of the water cartridge 100 and 1s
guided through a narrow funnel 102 and exits through an
outlet 106 of the cartridge 100 and into a container 44. The
funnel 102 has at least one angled sidewall 104 to ensure the
water 1s directed towards the spout 106 and prevents pool-
ing. The narrow funnel design guides the flow of water
directly out of the spout 106 to prevent any heat loss. In
other words, the water cartridge 100 directs the flow of water
directly out of the spout 106 of the cartridge 100 and 1nto the
container 44, so 1t does not collect 1n the cartridge 100 and
cool off. The hot water cartridge 100 can be used to prepare
food or beverages that require adding only hot water, such
as 1stant soups, teas and hot chocolate to name a few.

FIGS. 13-14 disclose a pod cartridge 200 having a 11id 202
hinged to a pod cavity 204. While a hinge 1s disclosed, it 1s
possible to attach the lid 202 to the pod cavity 204 with any
sort of opening and closing mechanism such as snaps, teeth
or the like. Alternatively, the lid 202 could be fully removed.
As shown i FIG. 14, the id 202 of the pod cartridge 200 has
a pod chamber 210 for receiving individual flavored bever-
age pods. Depressions 212 are included 1n the Iid 202 to
allow a user to readily 1nsert and remove a pod from the pod
chamber 210. The pod chamber 210 can be used with either
disposable beverage pods or reuseable beverage pods. The
bottom of the pod chamber 214 includes a second tubular
puncture device 218 designed to pierce the bottom of a
beverage pod. A first puncture device 39 1s included on the
cartridge arm 35 and 1s adjacent to the water injector 38. As
shown 1n FIG. 9, the water injector 38 1s angled so when the
first puncture device 39 pierces the top of a beverage pod.,
the water 1njector also punctures the top of the beverage pod.
This ensures water will be forced directly 1nto the beverage
pod from the reservoir 14. A plurality of openings 216 are
located on the bottom 214 of the pod chamber 210. The pod
cavity 204 has curved sidewalls 206 that conform to the
shape of the pod chamber 210 so when the 11d 202 1s closed,
the pod chamber 210 fits securely within the pod cavity 204.
The bottom of the pod cavity 220 1s angled to gmde liquid
through an outlet 222 mnto a contamner 44 and prevent
pooling. When the system 10 1s 1n a closed position with the
pod cartridge 200, there 1s a space between the pod chamber
210 and pod cavity 204. This space relieves pressure created
by the water being forced through the water mjector 38.

In operation, a pod cartridge 200 1s placed in the cartridge
holder 34 and the cartridge arm 35 1s closed. When the
cartridge arm 35 1s closed, the water 1njector 38 and first
puncture device 39 fit directly in the inlet of the pod
cartridge lid. As pressure 1s applied when closing the car-
tridge arm 335, the second tubular puncture device 218
pierces the bottom of the beverage pod, while the first
puncture device 39 and the water injector 38 pierces the top
of the beverage pod. Once the water 1s heated to 1ts optimal
temperature, 1t 1s dispensed at a very high pressure from the
water 1njector 38 into the beverage pod where the water
saturates the collee grounds and undergoes extraction. Due
to the force of water coming through the water mjector 38,
alter extraction, the liquid 1s forced through the second
tubular device 218 at the bottom of the pod chamber 210.
The extracted liquid then passes through to the pod cavity
204 to the bottom 220 of the pod cavity. The bottom 220 of

the pod cavity 1s angled to guide the liquid through an outlet
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222 and into a container 44. The pod cartridge 200 can be
used to prepare beverages that require commercially avail-
able flavor pods, including coflee, teas, hot chocolate and

chai teas to name a few.

FIGS. 15-17 disclose a grounds cartridge 300 having a lid
302 hinged to a grounds receptacle 304. As discussed above,
the hinged Iid 302 may be attached by an opening and
closing mechanism, or alternatively, may be fully removed.
As shown 1 FIG. 16, the grounds receptacle 304 1s config-
ured to securely fit a filter basket 306. While a reusable filter
1s preferred, 1t 1s foreseeable to use a disposable filter with
the present invention. The filter basket 306 1s designed to
hold any amount of coflee grounds necessary to brew a
desired amount of coflee. For instance, the filter 306 1s large
enough to hold collee grounds suflicient to brew a full-sized
carate of collee, but can also be used to hold coflee grounds
suilicient to brew any amount less than a full-sized carafe.

Another sigmificant factor when brewing coflee 1s to
ensure the grounds are adequately saturated during the
brewing process. Specifically, infusion brewing involves
water constantly flowing through a bed of ground coflee and
filter. This 1s also known as drip brewing. In order for proper
extraction to take place, a constant supply of water 1is
provided to completely saturate the bed of coflee grounds.
However, since there are more colflee grounds in a filter
basket compared to a beverage pod, the water must cover a
greater surface area to ensure suilicient saturation. The
present invention solves this problem by using a lid 302 that
maximizes the surface area for water to tlow and saturate the
bed of coflee grounds.

FIG. 15 depicts one embodiment of the present invention
of a lid 302 comprising a first ring 308 and a second ring
322. The first and second rings 308, 322 are comprised of a
plurality of delivery holes 320. As shown in FIG. 15, the first
ring 308 further comprises a plurality of protrusions 310 that
collectively form a circle. Each protrusion 310 has a first
wall 312 facing the 11d’s center, two sidewalls 314, 316, and
a curved back wall 318 that surrounds a delivery hole 320
for water to pass. The second ring 322 further comprises a
circular wall 324 with bulges 326 that surround a series of
delivery holes 320 through which water can pass. The
distance from the center of the lid, to the delivery holes 320
of this first ring 308 1s substantially the same distance from
the center of the l1id to delivery holes 320 of the second ring
322. The center of the 1id 1s where the water 1njector 38 1s
positioned when the cartridge arm 35 1s 1n a closed position.
Significantly, the distance from the center of the lid to
delivery hole 320 of the first ring 308 is substantially
equi-distance from the center of the lid to delivery hole 320
of the second ring 322. As shown 1n FIG. 16, the delivery
holes 320 pass through the bottom part of the Iid 302 so
water can flow evenly over the coflee grounds 1n the grounds
cartridge 300. A cap 328 snaps on to the lid 302 to ensure all
liquids are contained during use. The cap 328 has an aperture
303 in the center for receiving water from the injector 38.

The present invention contemplates a variety of configu-
rations that could be used 1n the grounds lid 302 to direct
water tlow through delivery holes 320, the importance being
that when the water flows, the distance the water travels
from the center of the 1id to the delivery holes of the first ring
1s equi-distance to the distance the water travels to the
delivery holes of the second ring. Thus, any wall, obstacle or
other such impediment that diverts the tlow of water 1n this
manner may be used in connection with the present inven-
tion, as long as the path of water from the water 1njector 38
to the delivery holes 320 of each ring 1s equi-distance to one

another.
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In operation, a grounds cartridge 300 1s placed i the
cartridge holder 34 and the cartridge arm 35 1s closed. When
the cartridge arm 35 i1s closed, the water 1njector 38 fits
directly in the aperture 303 of the lid 302 of the grounds
cartridge. Once the water 1s heated to 1ts optimal tempera-
ture, 1t 1s dispensed from the water injector 38 of the
cartridge arm 35, through the aperture 303 of the lid 302.
Water floods the center of the 1id 302 and the protrusions 310
and wall 324 redirect water to delivery holes 320, along the
circumierence of the rings 308, 322. Since the delivery holes
320 are generally equi-distant from the center of the lid, as
the water tloods the 1id from the water injector 38, the flow
of water will travel the same distance to the delivery holes
320 causing the water to tlow through all the delivery holes
simultaneously. As shown 1n FIG. 15, the delivery holes 320
are not just 1n the center of the lid, but are dispersed all over
the lid. In one embodiment there are at least two concentric
rings of delivery holes. This effectively results in optimal
surface area coverage for water to saturate the collee
grounds and maximizes the flow of water over the grounds
in the filter basket 306.

A container 44 such as a coffee mug, thermos or carafe 1s
configured to sit in an area adjacent the base umt 12 directly
below the cartridge holder 34 on a container base 50. FIGS.
18-19 depict a container 1n one embodiment of the present
invention. The container base 30 1s configured to receive an
adjustable plate 52 that rests securely within the container
base 50, as seen 1n FIG. 2. A separate drainage plate 54 rests
within the adjustable plate 52 for spills to drain into the
adjustable plate 52. As shown 1n FIG. 3, the adjustable plate
52 may be raised or lowered by fastening the plate 52 into
grooves 36 located 1in the base of the system 10. When
brewing a single cup of coflee, the plate 52 may be raised to
minimize the distance the liquid will travel after brewing to
prevent heat loss. Each outlet of the interchangeable car-
tridges 36 are configured such that when the system 1s 1n a
closed position the outlet of the interchangeable cartridge 36
extends beyond the outlet of the cartridge holder spout 40.
Thus, the exiting liquid 1s exposed to little or no ambient air
before 1t enters the container 44, further minimizing the
amount of heat lost. The container 44 includes a hid 46
having an inlet opening 48 for accepting a heated liquid via
spout 40 at the bottom of the cartridge holder 34. Inlet
opening 48 almost touches the bottom outlet of the inter-
changeable cartridge 36.

Water leit in the housing 18 for a length of time can result
in a bacteria or mold growth. To avoid such possibility, 1n
another embodiment of the present invention, a drain can be
provided to drain water from the housing 18. The drain can
consist of an outlet opeming located 1n a bottom portion of
the housing 18. A tube may be inserted into the outlet
opening in communication with the iterior of the housing
18 to permit control of the direction of water tlow from the
housing 18. The tube may include a plug or valve to
selectively seal the tube and opening to control the water
flow.

Alternately, a drain consisting of a valve may be used 1n
fluid communication with the outlet opening. The valve
should preferably be selectively operable by a user who
would open the valve when he or she desires to empty the
housing 18. The valve could be controlled to be operable
only after any water in the housing 18 has fallen below a
certain temperature to avoid potentially scalding the user. In
a further alternative, the dramn may be placed in fluid
communication with the tubing system 30 to allow water to
be drained from the housing 18 via the pump and tubing
system 30.
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The matter set forth in the foregoing description and
accompanying drawings i1s offered by way of illustration
only and not as a limitation. While particular embodiments
have been shown and described, 1t will be apparent to those
skilled 1n the art that changes and modifications may be
made without departing from the broader aspects of appli-
cants’ contribution. The actual scope of the protection
sought 1s intended to be defined in the following claims
when viewed in their proper perspective based on the prior
art.

What 1s claimed 1s:

1. An automatic beverage system comprising:

a water reservoir;

a control system including a heating element, a pressure
sensor and a housing, the heating element to control a
temperature of water 1n the housing, the pressure sensor
to regulate water levels 1 the housing, the control
system also including a user-selectable temperature
setting;

a pump and tubing system connecting the water reservoir
to the housing and connecting the housing to a cartridge
arm, the pump and tubing system used to move water
from the water reservoir to the cartridge arm, the
cartridge arm having a water injector fixed to the
cartridge arm and for receiving water from the housing
during operation;

a cartridge; and

a cartridge holder coupled to the cartridge arm, the
cartridge holder configured to receive the cartridge,

wherein the water injector dispenses water mto the car-
tridge to form a beverage, and the cartridge i1s an
interchangeable grounds cartridge comprising a hid
having a plurality of delivery holes through which
water flows 1to the cartridge;

wherein the delivery holes on the lid are arranged into at
least first and second rings concentric to a center of the
l1d;

wherein the lid further comprises an impediment for
diverting a flow of water from the water injector
positioned at the center of the lid through the delivery
holes such that a distance of the tlow of water from the
center of the lid to the delivery holes of the first ring 1s
equal to a distance of the flow of water from the center
of the Iid to the delivery holes of the second ring; and

wherein the impediment comprises a plurality of protru-
stons partially surrounding each respective delivery
hole of the first ring and a circular wall surrounding the
delivery holes of the second ring.

2. The automatic beverage system of claim 1, wherein the
user-selectable temperature setting includes temperatures in
the range of 175 to 205 degrees Fahrenheit.

3. The automatic beverage system of claim 1 further
comprising a drain in fluid communication with the housing.

4. The automatic beverage system of claim 3 wherein the
drain 1s 1n fluid communication with the pump and tubing
system.

5. The automatic beverage system of claim 4 wherein the
drain includes a valve.

6. The automatic beverage system of claim 3 wherein the
drain includes a valve.

7. An automatic beverage system comprising:

a water reservoir;

a control system including a heating element, a pressure

sensor and a housing, the heating element to control a
temperature of water 1n the housing, the pressure sensor
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to regulate water levels in the housing, the control
system also including a user-selectable temperature
setting;

a pump and tubing system connecting the water reservoir
to the housing and connecting the housing to a cartridge
arm, the pump and tubing system used to move water
from the water reservoir to the cartridge arm, the
cartridge arm having a water injector fixed to the
cartridge arm and for receiving water from the housing
during operation;

a plurality of interchangeable cartridges; and

a cartridge holder coupled to the cartridge arm, the
cartridge holder configured to individually receive each
of the plurality of interchangeable cartridges,

wherein the water 1njector dispenses water into one of the
plurality of cartridges to form a beverage, and at least
one of the plurality of interchangeable cartridges com-
prises a lid having a plurality of delivery holes through
which water flows 1nto the cartridge, the delivery holes
arranged 1nto at least first and second rings concentric
to a center of the lid:;

wherein the lid further comprises an impediment for
diverting a flow of water from the water injector
positioned at the center of the lid through the delivery
holes such that a distance of the tlow of water from the
center of the lid to the delivery holes of the first ring 1s
equal to a distance of the flow of water from the center
of the Iid to the delivery holes of the second ring; and

wherein the impediment comprises a plurality of protru-
stons partially surrounding each respective delivery
hole of the first ring and a circular wall surrounding the
delivery holes of the second ring.

8. The automatic beverage system of claim 7, wherein the
user-selectable temperature setting includes temperatures in
the range of 175 to 205 degrees Fahrenheit.

9. The automatic beverage system of claim 7 further
comprising a drain in fluid communication with the housing.

10. The automatic beverage system of claim 9 wherein the
drain 1s 1n fluild commumnication with the pump and tubing
system.

11. The automatic beverage system of claim 10 wherein
the drain includes a valve.

12. The automatic beverage system of claim 9 wherein the
drain 1ncludes a valve.

13. An automatic beverage system comprising:

a water reservoir;

a control system 1ncluding a heating element, a pressure
sensor and a housing, the heating element to control a
temperature of water 1n the housing, the pressure sensor
to regulate water levels 1n the housing;

a pump and tubing system connecting the water reservoir
to the housing and connecting the housing to a cartridge
arm, the pump and tubing system used to move water
from the water reservoir to the cartridge arm, the
cartridge arm having a water injector fixed to the
cartridge arm and for receiving water from the housing
during operation;

a drain 1 fluidd communication with the housing;

a cartridge; and

a cartridge holder coupled to the cartridge arm, the
cartridge holder configured to receive the cartridge,

wherein the water mjector dispenses water nto the car-
tridge to form a beverage, and the cartridge comprises
a Iid having a plurality of delivery holes through which
water flows 1nto the cartridge, the delivery holes
arranged 1nto at least first and second rings concentric
to a center of the lid:;
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wherein the lid further comprises an impediment for
diverting a flow of water from the water injector
positioned at the center of the lid through the delivery
holes such that a distance of the tlow of water from the
center of the lid to the delivery holes of the first ring 1s
equal to a distance of the flow of water from the center
of the lid to the delivery holes of the second ring; and

wherein the impediment comprises a plurality of protru-
stons partially surrounding each respective delivery
hole of the first ring and a circular wall surrounding the
delivery holes of the second ring.

14. The automatic beverage system of claim 13, wherein
the drain 1s 1n fluid communication with the pump and
tubing system.

15. The automatic beverage system of claam 14 wherein
the drain includes a valve.

16. The automatic beverage system of claim 13 wherein
the drain includes a valve.
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